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BASIC-ABSTRACT: 



NOVELTY - The present invention relates to a recombinant plasmid with 
human 

hepatocyte growth factor gene and its application for preventing and 
curing 

diseases. The human hepatocyte growth factor gene is inserted into 
pUDK 

plasmid vector to obtain recombinant plasmid pUDKH. After the 
recombinant 
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plasmid is transferred into ischemic region of rat or rabbit member 
by means of 

local intramuscular injection or gene gun method. 

DETAILED DESCRIPTION - The present invention relates to a recombinant 
plasmid 

with human hepatocyte growth factor gene and its application for 
preventing and 

curing diseases. The human hepatocyte growth factor gene is inserted 
into pUDK 

plasmid vector to obtain recombinant plasmid pUDKH. After the 
recombinant 

plasmid is transferred into ischemic region of rat or rabbit member 
by means of 

local intramuscular injection or gene gun method, the recombinant 
plasmid can 

effectively express and obviously promote vascularization. The 
recombinant 

plasmid can be applied to surface of wound of rabbit ear of 
transferred into 

wound position by means of gene gun, it possesses the function of 
preventing 

and curing scar. The recombinant plasmid possesses good application 
for 

preventing and curing ischemic diseases and pathological scar. 
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m\. m, Hrt^BWfflAtrtA^-feB^ (vegf) &mm jm 
< gmm&mffito%mft%. bwb«a n mfafcw$i<Lmcet, i996;348:37o>. 

Sir, Am^*au§Wi&ff±»ir?*> toffi* #$^2Ffe. *& 

HGF^J^t JP 209449/89, JP88592/90, JP200898/90) 
IKIMMIM^ aUS^i, ^&£&MagftiiaWffl ( . hgf 
jfctrt&aflfl&£-fcET, A*ffirtAIB«Httt»«r4illit4«W^ffl(J Cell Biol, 
1992;1 19:629). HGF B§?S&ffc##. &#tftt#tt0UHj&4H& VEGF. HGF 

hgf ?i®Mm&.to&m<kto.mm&, frmmmmmmo m, hgf m 

®&lkW$mik£.&® : ? (TGF-p) ftj*±ftJf »j&£»ttmtt(N8ture 
Med,1999;5:226), @ffi&#W#WM&&&* TGF-pft)zK¥, M»«lfcJ^*ifimi»i 

mm, ®m4rm&¥&&, m> % 

3-6 mxmmmnom, mmm&w&&, m&mmmtonm. 

mmm xMmm£&®T®%Wim.%Ljm p udkh. j3«Miift& 



&mmm& dna &m dna &m&&m*k±#m&mfe&&mm&Lmmm, «r 

ttMUHIft. 

' *^^W^A^l^^M^^I^AJITaJ!a^@^SS^»^|gSH 

1. «ff AIFntt^B?SHnSfiAtt pUDKH ftftt. 1, * P uci8 

%mmtem pvu n sms, mtt 2.3kb & dna m-r. ft Nm i m pvu ii ^ss-kj 

pcDNA3, lift 1 kb M DNA tfft, ^ftftffgMftftjftOT. 
ff^-K**^±^. fti*WN*S4S»1W!« pUD (3.3kb). ffl Ava II m Ssp I 
Kittt pUD, lift 2.7kb ft DNA tfgfc. Avrll ftty pEGFP-Nl, 0ft l.lkb 

dna mmG%mmmmmm®: mm^m dna #a*§M 
*& pudk (3.8kb>. mmxmm^m^mmK cdna ^asi p udk ®w® 

$g|tttA<BaiiiHI ® Apal PM*H8ttA:tM). SIWItAJfttB^-fcH** 
HMM&#pUDKH, 

2. £ffiMttft*tt$£ttttlM*. 

JR»«l4k1W*«EM»t 2KB* W'bftfcBilU I^EttBff, #*Mt. £ 
BJSft'frffiM*. JflAJMUftft, BRPBIftftlABfttt, *$3, a 

fcMiO^Bt. «tttoA»f#*. &Jft&6fttt4ft, $£d 
ffl«^«¥«^*ttWtiapwiel00(QIAOEN^f9)Jg, 

a o.7 to®mm&m%m. mwmm^m 7o%mm-&, aba^** 
&®%m®.mmm$m. m&*. mmmmmm*? 85%, i9cnmjfi% 

iMcJfcRNA, ftft%mkft16\ AnJAn^lE 1.75-1.85 iWJ. #£M*&lftJiI:& 



3. mmm&n&mm&&wft&%&#%®tt%ftto*uitttmMM. % 
pUDK-iacz m*tkmw%ft*m®m®MM, ***** 0.057%, mm* 
mmm£mMm&±mmm hgf m&w® 2, ® 3>, 

4. $&imsaM3M£tt#w&*M** nih3T3 mm* m P uDK-ia C z &* 

NIH3T3 mmB. 7.96%, #&#**MJ!Rtt/§f|!|*M#»i:* 

•J»fc*S7HGFtt*JS(*nffl4* 15), 

5. $&2JIf^J5&£*S?g®$^^ 
6a, S6b). 

6. MllffM£*H?ttNIH3 < r3 9Hfi5Efi*jW*f^ffl(iPEB 7). 

7. fefcUMMmfeMHW' ASM*** pUDK-lacZ Jtftjg P -¥9UFff 

HGF3£&. 

8. m»|^ffB^M?MmftlQAmil pUDK-lacZ jRffc£P-*9Ure 

io mn*RikiiE«uiLiiaiiiixftmjB. *#»*M*jii*«*«*ttit 
mmtommmz, h.e. ftftwiMfiMM-^^Mfii^jiSrJiLV^ 

(in a 8, a 9). 
mi, si2). 

h.e. %&mmmmm&m&%it&> z&mma*. tmrnmm. & 

^ K 2)o 



te%\&m$Lm® hgf g@. -^M&ajfim^ nmm^Rnm 
mmm* mat, MM*&m®mmm, mmm^ mm*. # 



mi pUDKHW^jts 

9 2 pUDK-lacZ *ft ftfttt** K1HMMlft***ft* 
(a) x-gal &fe(X 100) (b) 

B 3 RMIMMMftXUIUi HGF 

S4 P UDK-lacZ^NIH3T3^JjfeS^^¥ 
(a) x-gal &&(X 100) (b) 

as nih3T3 mm&mm&ffiWs hgf etf^i^ 

(a) ttgftAimkflMMMftm 

(b) X*AI«r»»rt&ttl»JR(HUV-EQWJW*«tt 

a 7 ff«ft£*H? *r nih3T3 mmmfmwR 



® 8 *mm&&&m.mMmm®m*&®n&m&!5, xwmmmmM 

ttH^Mttl (b)3S@*ft 

m 12 &Bm%&mmmmmm*mnmnB, mmmmm 
toftmsMmftfrtttmto&&jm&&m> m&m*- »fi xioo) 



B B S&lttt«n«mjAnfi<R1»>ir«lAftJIR^(iLE xioo) 



(1) Jt*& pUDKH 8<J$St 

^51ig$P®l: #pUC18£|tiM*fl3PvuIIg§$, ®i|fe2.3kbftjDNA)t&. 
m Nru I #1 Pvu II pcDNA3, 1 kb tfj DNA i2Ut§^Wg£fflfl& 

^JSs^ £HWi®.&$i4L&Mm%±? o #&M^>m*B&^J5l*fc pUD 

(3.3kb>» ffi Ava II *B Ssp I ^SI^J pUD, |§Ii|fc 2.7kb ffj DNA /tS, BfB Avrll 
H^J pEGFP-Nl,|Hl>& l.Ikb fa DNA tfS, i£tfa^W^&fi<J-*iM3SS@; i£ 
gm^MUIfc DNA pUDK (3.8kb). $j5&AJff»£K®?liMSE 

cDNA JiA2J pUDK ^^AMflS^-fcET SKftj£& 

gftpUDKH. /8imMSI&£«A^iE$. 

(3) jS*£ff)iS3& 

ftK^ 10 ft1tftiA**itt. lAdftRfitt. 60 $H*. »4>, M 
ffl 350 171- »«fl^Sti UltrapurelO0(QIAGEN &f9)^, ft 
»flt«lK»U:t¥, $Jifffi 3.0 ?Mi«»*ifcj»fi«, ffl 400 fcftS-ftatfJKftltt* 

aju^o iRii5ttt*tipA o.7 wmmnufem®.* mum&m 7o%m 
im-&, jqA***ft«**j*«E«. a$r^wfc«ffliRttw«i«. mi 

^ 85%, $J!&tiftJ&«ft*JC. RNA, 1.75-1.85 Z 

ma-ma ±MmBm-mm&m, Mrmmw-mm, 
it 3-4 &, 1500 8 m hunkm, Awm«AiiiiNM#fl 

illiifitttilia. AMft^HAffllll. -ft** 

ft desroin (ZEMBD), -ft*^*#lBWft* IgG, 

(2) M&DNA&&JI>ftfS&M*BlJ§& 

ttftXffi Lipofectin jfe, 5 DNA + 20 ftftJM*. 

pUDK-lacZJg, 0.057%, pUDKH 4X10 5 ), 

24 'Mtf, 48 /Mtfft 72 flj ELISA HGF W^ii^, - 

ft**&AHGF#3fc&ffift (r&d). ggm mxmmmm%%tpwm m 
&%±m*&Mm mFiti%&, %&mm%> i6-20n g mm 2, a 3) . 

H% HGF ^ii^ WA»icrtMM$IW$lJ#^tt 

AKffrtA««l*««*&ii«[iStt^«f :3B»*#Tffl PBS %mMAM% 
JB. M^-^A 37r ffiftft) 20 «^ 0. 125%J^geH^^, 



IflrftSA 37-c »pbs*, M4bi5frW, miLW»\n'to*'¥. 1200 

hgf *fc±»x*jsft^»j*rt mmmAmmA&mmx (huv-eo mm 

##Tt 96 ?Lfc#?Ur;MII&&& 2500 >K HGF £Mft#IMfWI&*to*fti:fll 
^Mfi##J£*&#&ft&#J 5%(80 Aft), 10%(160 Aft), 15%(240 Aft). 
25%(400 Aft)lP 50%(800 Aft). MTT g§3l£0J, ±«f* 

^WWfiWjW«AJ»#*rtAaiJ«it«[W«tt» ?E^T HGF ttWrtAM 
M»S*M4HRjii ($PS6a, ffl6b) 0 

m&*®.2QR, WM 200-250 ft. ABltjHAIHK^ (50 «ft/«ft>, £ 

(2) IBtt« 

fla«a»ffl*a^«OT*wraii*sa*LawttJiaws«ft»iRtt# 200 $ft : 

5 Rmmmm pudkh m 5 Awtittat pudk m (#*&). ^k^j 

»H»tfHPfi*a?*JBa;Bffl«a*Htt (ST-500, «?&§r2*4S§$m 

ftRtt^Attaat (^T»«i^2.5^ftDNA. anm* 25 m sera 

^&2¥#il#). IKilMM^. pUDKH (5K) 

(3) HGF£#fl&M&&*M&fc 

(ttt^. £frftft&fttt*> -tt*MtA HGF J£ft|&ffi#(R&D), 

mmfcmvm igo, H^^^ma^^si^iew^in^, dab 
jme. * .10 ^itm pudkh &®mtkmmmm, mm* 
i^w^ssw hgf^o mm&pvDKm&tom&%i*m&toiiGP&&. 

(4) A* ffgfttf 

mmmm, mnmm®%m®mm*mm.& orbs), n 

Bt^TOin,^l«»T®^!l©^>t. H.E.&fc, AfAittTIBiaitt9 pUDKH 
5 30 ^U*. JftL*I£ffJi*jltfc, M^ttALffffU* (in® 9). J3#, £*f 

^Bf^/jNJttfitlt^WII. %*HS. MP HGF MttMMttfeWlfc 
10 ^W^SW (*IS4 , 3fe«ltttWBW*Jfct ). *S4H£3fe7 HGF 



-s fiMj0t&DNA^&NIH3T3*fflJ& 

mn dna mm mum ®m%% Hpofectin m, m&#$k% 5 ft* dna + 20 

ftftfltJH*. &&pUDK-lacZJ§, 7. 96%; pUDKH j§ (M& 

ft 1. OX 10 6 ) , &&$&*IU5 24 /N*N 48 /Mtf*P 72 /Mtf&#, /8 ELISA 
HGFWftjfc* 5 ?, Hft*RttAHGF#*fttt# (R&D) . NIH3T3 gffl 

J&flftpUDKH ^Ria^tWJ HGF«J*i* ($HS4> 13 5) . 

HGF Xt NIH3T3 *ffllfiffjftfl!#tJT: 96 TUHI&Jg^KtHfU&H 1 2500 'NBAS, ffl 
^PO*«WHGFS&t«ft 2.5m 1.25 5!A&,0.25Jft&) 

(R&D)j»NIH3T3*fflJf&, MTT&MI. S**)KSl5jHGFX*NIH3T3»||6WiW*^ 

ifH^mt^^ft, #s 2.5-3.0 &/r. #m®%&L%m%mfi> 

Tmfa&Tmnw^mwmmw&jm pudkh ggtrfeinsiB. %mau 
m io «&, s «*, 4 ft*, 2 ft*, o ft*, *+*Mtii 2 

20 ^'JPo &&££fig3, 8 ^^SBPWBJSMSiJ. & 10 

ft**n 8 $**&$&& 4 ft*^ 2 (jsue d» m%± 

%m&m (p<o.oi)s 2 w%&mmm\t&M.m®Qm%(m^ 
mftmit^mx (p>o.o5). M&ausn 30^, $€>m^$&i£^jft&&jft--# 

tfTF, lO%«fc3#lilSJitt£MH»tf, If.H.E.Jftfe, ft^Sft«3fl£BJ, & 

pudkh m®mmm&ftit&, *&mm&*, m&m&>i mnrnmrnm 

m, %&mW (JKLH 13). raWttlH^fcMlWJgft (Hypertrophic Index, HI) 

/J>, ^JRtt^fi. <Bft&lOft*, 8ft3«:fi^xtJ8(ffittlKM«ttSI# (p<o.oi, 

RWIMnSEafiM* PUDKH (8 ft*) ^ttWKW -(bFGF) (#***£4fclN 
3$WR£*3). MAfcA^-fcH? (rhEGF) <±**tt|!HHr»&fl£«*!l» 

&*i> atfTtisa. m%m%&w. % *smmm pudkh &*m 

(Jt* 3). &#J§!& 25 ^, JB*Jt»t|-*ifc pUDKH ili'h, 
tfc&Wmg## (p<0.01, j&*4). 
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6'JP®$1 (mm 2 ) 






Btfifl <*> 10ug 8l»g 4ug 2l»g 




n 


1 40.84± 5.32 4233 ±2.52 40. 13±2. 52 41.23±2.75 
8 6.96±7.64 7.67±8.68 15.62±4.96 19.32 ±4.93 
12 1.00±3.14 4.06±8.23 4.22±5.12 5.26+8.40 


40.68 ±2. 69 

r>A ftft J_ Ifi Oil 

20. 02 ±16. 34 
5.88±10.80 


20 

Oft 

20 


*- 8t#*Rafl* pUDKH fa&mskkmi (m) 


ftJS(Pg) 10 8 4 2 


0 




HI 1.456±0.386 1. 236±0. 232 1.689 ±0.358 1.592 ± 0.448 1.896 ±0.390 


n . 20 20 20 20 


20 









&JP®#1 (mm 1 ) 




pUDKH 


bFGF rhEGF 


control 


1 
8 
12 


41. 23+2. 75 
19.68±11.6 
1.276+1.84 


41.78± 2.69 40.68 ±2.69 
27.96±13.5 28. 90 ±9. 96 
3.278±4.59 6.283 ±9.76 


41.23±2. 75 
28. 51 ±9. 74 
7.504±13.56 


n 


10 


10 10 


10 
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ftttpUDXH &M9f CbFGF), rhBGF £4HflMIB*i&ft (HI) 




pUDKH 


bFGF rhEGF 


control 


HI 


1.861+0.53 


2. 156±0.32 2. 255 ±0.64 


2. 794 ±0. 58 
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10 


10 10 


10 
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